The Construction of a Gymnastic Performance Ability Test for Male Physical Education Majors at the University of North Dakota by Anderson, Dale A.
University of North Dakota 
UND Scholarly Commons 
Theses and Dissertations Theses, Dissertations, and Senior Projects 
5-1-1971 
The Construction of a Gymnastic Performance Ability Test for 
Male Physical Education Majors at the University of North Dakota 
Dale A. Anderson 
Follow this and additional works at: https://commons.und.edu/theses 
Recommended Citation 
Anderson, Dale A., "The Construction of a Gymnastic Performance Ability Test for Male Physical 
Education Majors at the University of North Dakota" (1971). Theses and Dissertations. 3505. 
https://commons.und.edu/theses/3505 
This Thesis is brought to you for free and open access by the Theses, Dissertations, and Senior Projects at UND 
Scholarly Commons. It has been accepted for inclusion in Theses and Dissertations by an authorized administrator 
of UND Scholarly Commons. For more information, please contact und.commons@library.und.edu. 
THE CONSTRUCTION OF A GYMNASTIC PERFORMANCE ABILITY TEST 
FOR MALE PHYSICAL EDUCATION MAJORS AT THE 
UNIVERSITY OF NORTH DAKOTA
by
D ale  A. A nderson
B ache lo r of S c ie n c e ,  M anka to  S ta te  C o lle g e  1966 
A T h es is
Subm itted  to  th e  F a c u l ty  
of the
U n iv e rs i ty  of North D ako ta  
in  p a r t ia l  fu lf i l lm en t of th e  re q u irem en ts  
for the  d eg ree  of 
M a s te r  of S c ie n c e




T his  t h e s i s  su b m it te d  by D a le  A. A nderson  in  p a r t ia l  fu lf i l lm en t ; 
of th e  re q u ire m e n ts  for th e  D eg ree  of M a s te r  of S c ie n c e  from th e  
U n iv e rs i ty  of N orth  D ak o ta  is  h e reby  app roved  by th e  F a c u l ty  A dvisory  
C om m ittee  u n d e r  whom th e  w ork has  b e en  d o n e .
ii
P erm iss io n
Title  THE CONSTRUCTION OF A GYMNASTIC PERFORMANCE ABILITY
TEST FOR MALE PHYSICAL EDUCATION MATORS AT THE______ _
UNIVERSITY OF NORTH DAKOTA_________________________________
D ep ar tm en t P h y s ic a l  E duca tion_________________________________________
D eg ree  M as te r  of S c ie n c e ______________________________________________ _
In p re s e n t in g  th is  th e s i s  in  p a r t ia l  fu lf i l lm en t of th e  req u irem en ts  
for a g ra d u a te  d e g re e  from the  U n iv e rs i ty  of North D a k o ta ,  I ag ree  th a t  
the  L ibrary of th is  U n iv e rs i ty  s h a l l  m ake i t  f r e e ly  a v a i l a b le  for in ­
s p e c t io n .  I fu r ther a g re e  th a t  p e rm is s io n  for e x te n s iv e  copy ing  for 
s c h o la r ly  p u rp o se s  may be g ran ted  by th e  p ro fe s so r  w ho s u p e r v is e d  my 
th e s i s  w ork  o r ,  in  h is  a b s e n c e ,  by the  C hairm an  of th e  D ep ar tm en t or 
th e  D ean  of th e  G rad u a te  S c h o o l.  I t  is  u n d e rs to o d  th a t  an y  copying  or 
p u b l ic a t io n  or o th e r  u s e  of th is  th e s i s  or p a r t  th e re o f  for f in a n c ia l  g a in  
s h a l l  no t be  a l lo w ed  w ith o u t  my w r i t te n  p e rm is s io n .  It is  a l s o  u n d e r ­
s to o d  th a t  du e  re c o g n i t io n  s h a l l  be  g iv en  to me and  to  the  U n iv e rs i ty  
of North D ak o ta  in  an y  s c h o la r ly  u s e  w h ich  may be m ade of any  
m a te r ia l  in  my th e s i s  .
S igna tu re J7. JLL
D ate  7/
ACKNOWLEDGEMENTS
I w o u ld  l ik e  to  a ck n o w le d g e  th e  e ffo rts  of a  num ber of p eo p le  
w i th o u t  w h o s e  c o o p e ra t io n  th is  s tu d y  cou ld  no t h av e  b e en  c o m p le ted .  
F i r s t ,  a  s p e c i a l  d e b t  of g ra t i tu d e  to  D r. R ichard Landry for h is  tim e and  
d i r e c t io n  in  th e  s t a t i s t i c a l  p ro ced u res  u t i l i z e d  in  th is  s tu d y .  T hen , to  
M r. W a l t e r  C .  Koenig for h is  ex p e r t  g u id a n ce  a s  ch a irm an  of my com ­
m it te e  and  c o u n t le s s  hours  of a s s i s t a n c e .  T hen ,to  Mr. Leonard R. 
M arti  an d  D r .  Joe K. N ee l  for th e i r  t im e and  a s s i s t a n c e  a s  m em bers of 
my c o m m it te e .  F in a l ly ,  th an k s  to  th e  m ale  p h y s ic a l  e d u c a t io n  m ajors  
an d  m em bers  of th e  g y m n a s t ic  team  for th e i r  e ffo rts  and  c o o p e ra t io n  in  




LIST OF TABLES................................................................................................................  v i i
LIST OF ILLUSTRATIONS...............................................................................................  v i i i
ABSTRACT.............................................................................................................................  ix
C h ap te r
I .  THE PROBLEM AND ITS SCO PE.............................................................  1
In tro d u c tio n
D e f in i t io n s  of E s s e n t i a l  Terms
Review of R ela ted  L ite ra tu re
P re lim inary  R esearch
S ta te m e n t  of the  Problem
H y p o th e se s
D e lim ita t io n s
L im ita tions
Summary
II .  METHODS AND PROCEDURES................................................................ 12
In tro d u c tio n  
T e s t  A dm in is tra tion  
E quipm ent and  S u p p lies  
B as ic  A ssum ptions  
The S e tt in g  
The C on tro ls  
S t a t i s t i c a l  D e s ig n  
Summary
I I I . ANALYSIS OF THE DATA.......................................................................... 17
IV. D ISCU SSIO N .................................................................................................  31
V. SUMMARY CONCLUSIONS AND RECOMMENDATIONS............  34
Summary
v
C o n c lu s io n s
R ecom m endations
APPENDIX A ............................................................................................................................  3 7
APPENDIX B............................................................................................................................  43
APPENDIX C ..........................................................................................................................  48
APPENDIX D ............................................................................................................................  50




1 . M e a n ,  S tandard  D e v ia t io n  and  C o rre la t io n  of T a sk s
(1st and  2nd Trial) w ith  C r i t e r io n ...............................................  20
2 .  Ranks of T ask s  in  O rder of P red ic t io n  of C r i t e r io n .................. 21
3 .  C o r re la t io n s  of T asks  and C ri te r io n  by T r i a l ..............................  22
4 . M ea n ,  S tandard  D e v ia t io n  and  C o rre la t io n  for S te p w ise
R e g re s s io n  for th e  F ir s t  Ten V a r ia b le s ...................................... 23
5 . M e a n ,  S tandard  D e v ia t io n  and  C o rre la t io n  for S te p w ise
R e g re s s io n  for V ariab les  11 th rough  2 0 ...................................... 24
6 . S te p w is e  R esu lts  of S ig n if ic an t  V ariab les  P red ic t in g
C ri te r io n  (First 10 V a r ia b le s ) .........................................................  25
7 . S te p w is e  R esu lts  of S ig n if ic an t  V ariab les  P red ic t in g
C r i te r io n  (Variables 1 1 -2 0 ) ............................................................  2 5
8 .  S te p w is e  R eg re s s io n  oh a l l  S ig n if ic an t  V a r ia b le s ....................  26
9 . S te p w is e  R eg res s io n  on Four M ost S ig n i f ic a n t  V a r ia b le s .  . . 26
10. S te p w is e  O rder of S ig n if ic an c e  of V ariab les  from P red ic t io n
of C r i t e r io n .................................................................................................  27
11. M e a n ,  S tandard  D e v ia t io n  and  C o rre la t io n  for Odd V ariab les
(1st Trials) P red ic t io n  of C r i t e r io n .....................................................28
12. S te p w is e  R eg re s s io n  on  a l l  S ig n if ic an t  Odd V a r ia b le s ............. 29
13. M e a n ,  S tandard  D e v ia t io n  and  C o rre la t io n  for Even  V ariab les
(2nd Trials) in  P red ic t io n  of C r i t e r io n ............... ............................. 2 9
14. S te p w is e  R eg re s s io n  on  a l l  S ig n i f ic a n t  Even V a r ia b le s ................30
v ii
LIST OF ILLUSTRATIONS
F igure  Page
1 . P a r a l le l  Bar S tun t C h a r t ........................................................................... 5
2 .  O rg a n iz a t io n  of S u b je c ts  for T e s t  Item s on  th e  M a t s ............. 13
3 .  O rg a n iz a t io n  of S u b je c ts  for T es t  I tem s on  A p p a ra tu s ..........  13
v ii i
ABSTRACT
The p u rp o se  of the  s tu d y  w a s  to  in v e s t ig a te  th e  p re d ic t io n  of 
g y m n a s t ic  pe rfo rm an ce  a b i l i ty  by u s e  of a  t e s t  in s tru m e n t  c o n s i s t in g  of 
t e n  p e rfo rm an ce  i tem s  of tw o t r i a l s  e a c h .  S e v e n te e n  m ale  p h y s ic a l  e d u ­
c a t io n  m ajo rs  e n ro l le d  in  a tum bling  and  a p p a ra tu s  c l a s s  w e re  u s e d  a s  
th e  s u b j e c t s .  P re lim inary  r e s e a rc h  found th e  t e s t  to  be a n  a c c u ra te  
m e asu re  of th e  g y m n a s t ic  perfo rm ance  a b i l i ty  of th e  s a m p le .  D a ta  
o b ta in e d  by an  a d d i t io n a l  t e s t  w ere  a n a ly z e d  by m u lt ip le  r e g r e s s io n  
an d  s t e p w is e  m u lt ip le  r e g r e s s io n  to  de te rm in e  th e  m ost u s e fu l  t a s k s  
an d  t r i a l s  in  p re d ic t in g  g y m n a s t ic  pe rfo rm ance  a b i l i t y .  The r e s u l t s  
in d ic a te d  s e v e r a l  m ethods of u t i l iz in g  c o m b in a tio n s  of v a r ia b le s  th a t  
w e re  s ig n i f i c a n t  a t  th e  .01 l e v e l .  It w a s  co n c lu d e d  th a t  th e re  is  a 
r e la t io n s h ip  b e tw e e n  s u b je c t  s c o r e s  on th e  t e s t  and  g y m n a s t ic  p e r ­
fo rm ance  a b i l i t y .  I t w a s  a l s o  c o n c lu d ed  th a t  s c o r e s  o b ta in e d  on  a few 
s e l e c t e d  v a r ia b le s  cou ld  be u s e d  a s  an  a c c u ra te  p re d ic t io n  of th e  to ta l  
t e s t  c r i te r io n .  A to o l  of th is  type  cou ld  be u s e d  for s e v e r a l  p u rp o se s  
w i th in  th e  fram ew ork  o f a g y m n a s t ic s  c l a s s .
IX
CHAPTER I
THE PROBLEM AND ITS SCOPE 
In tro d u c tio n
G y m n a s t ic  a c t i v i t i e s  in c lu d e d  in p h y s ic a l  e d u c a t io n  program s 
h a v e  u n d e rg o n e  a g re a t  d e a l  of change  in  th e  p a s t  c e n tu ry .  This is  
p a r t ly  due  to  th e i r  in co rp o ra t io n  a s  a co m p e t i t iv e  s p o r t ,  bo th  in te r -  
s c h o l a s t i c a l l y  and  in te rn a t io n a l ly .  C o m p e ti t iv e  g y m n a s t ic s  h a s  
c a u s e d  a  s h i f t  tow ard  d ev e lo p m en t of h ig h ly  s p e c ia l i z e d  and  re f in e d  
s e r i e s  of m ovem ents  on a red u ced  number of a p p a ra tu s  e v e n t s .  W ith  
th e  a d o p t io n  of i n t e r s c h o l a s t i c  g y m n a s t ic  c o m p e t i t io n ,  m any s c h o o ls  
h a v e  in c r e a s e d  th e  l e v e l  of g y m n a s t ic  s k i l l s  ta u g h t  w i th in  p h y s ic a l  
e d u c a t io n  p ro g r a m s .
I t  is  th e  w r i te r 's  o p in ion  th a t  the  S ta te  of North D ak o ta  is  now 
in d ire  n eed  of im proving th e  q u a l i ty  and q u a n t i ty  o f  g y m n a s t ic s  
tau g h t  in  i t s  s c h o o l s .  This w ould  req u ire  p h y s ic a l  e d u c a t io n  i n s t r u c ­
to rs  th a t  a re  b e t te r  q u a l i f ie d  to  t e a c h  g y m n a s t ic  a c t i v i t i e s  .
At th e  p re s e n t  t im e ,  the  U n iv e rs i ty  of North D ako ta  re q u ire s  two 
c o u rs e s  for m ale  p h y s ic a l  e d u c a t io n  m ajors  th a t  d e a l  w ith  g y m n a s t ic  
a c t i v i t i e s ;  a  one  c re d i t  co u rse  in  a p p a ra tu s  and  a  h a l f  c re d i t  c o u rse  in  
tu m b lin g . No o th e r  g y m n a s t ic s  c l a s s e s  a re  o f fe re d .  I t  i s  th e  w r i te r 's
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o p in io n  th a t  b e g in n in g ,  in te rm e d ia te  and  a d v a n c e d  c o u rs e s  sh o u ld  be 
o ffe red  a s  in  th e  swimming program . There sh o u ld  a l s o  be c l a s s e s  in 
co ac h in g  and  o f f ic ia l  t ra in in g  in g y m n a s t ic s .  The s e r v ic e  program 
sh o u ld  offer  th e  op p o rtu n i ty  for o th e r  s tu d e n ts  to  p a r t i c ip a te  in  tum bling  
and  g y m n a s t i c s .
D e f in i t io n s  of E s s e n t i a l  Terms
G y m n a s t i c s : Tumbling and a p p a ra tu s  a c t i v i t i e s  th a t  a re  o f ten  
u s e d  in the  p h y s ic a l  e d u c a t io n  program or c o m p e t i t iv e  s p o r t .
G y m n a s t ic  a p p a r a tu s : The equ ipm ent u s e d  for c o m p e t i t iv e  gym ­
n a s t i c s  w h ich  is  a l s o  u s e d  for v a r io u s .a c t iv i t i e s  in  the  p h y s ic a l  e d u ­
c a t io n  program : s id e  h o r s e ,  s t i l l  r in g s ,  long  h o r s e ,  p a ra l le l  b a r s ,  
h o r iz o n ta l  ba r  and v a r io u s  ty p e s  of m a ts .
G y m n a s t ic  p e rfo rm an ce : Perform ance  of g y m n a s t ic  s k i l l s  in 
tum bling  and  on  th e  a p p a ra tu s  w h ich  cou ld  be com bined  to  form a 
ro u t in e  (se r ie s  of s tu n ts  w ith  mount and  d ism ount) .
G y m n a s t ic  perform ance  a b i l i ty : The l e v e l  of p h y s ic a l  f i tn e s s  
deem ed  n e c e s s a r y  to perform s p e c i f ic  g y m n a s t ic  s tu n ts ;  o rg a n ic  
p o te n t ia l  to  r e a d i ly  le a rn  g y m n a s t ic  s k i l l s .
G y m n a s t ic  sk i l l :  The a b i l i ty  to  perform le a rn e d  s k i l l l s  on th e  
g y m n a s t ic  a p p a ra tu s  and m ats  .
M a le  p h y s ic a l  ed u ca t io n  m a jo rs : Any m ale  s tu d e n t  en ro lled  for 
th e  p u rp o se  of e v e n tu a l ly  te a c h in g  p h y s ic a l  e d u c a t io n .
3
Review of R ela ted  L ite ra tu re
P u b l i sh e d  m a te r ia ls  r e la te d  to g y m n a s t ic s  a re  l im ited  in  q u a n t i ty ,  
e s p e c i a l l y  th o s e  r e la te d  to  perform ance  t e s t i n g .
W e t t s to n e  (1) c o n s t ru c te d  a  t e s t  in  1938, w h ic h  he u se d  to  p re ­
d ic t  p o te n t ia l  g y m n a s t ic  a b i l i ty  of c o l le g e  m en . He com bined  c e r ta in  
a n th ro p o m e tr ic  m e a su re s  w ith  m e asu re s  of s t re n g th  and  po w er.  As a 
p a r t  of h is  s tu d y ,  W e t t s to n e  com posed  a l i s t  of c h a r a c te r i s t i c s  of a 
good g y m n a s t .  T h ese  q u a l i t i e s  w e re  ran k ed  in  o rd e r  of d e s i r a b i l i ty  
a c c o rd in g  to s e v e r a l  c o a c h e s .  The t e s t  w a s  u s e d  to  in d ic a te  in d i ­
v id u a ls  w ho  w ere  of o u ts ta n d in g  a b i l i ty .  T hese  in d iv id u a ls  w e re  th e n  
e n co u rag e d  to com pete  in  g y m n a s t i c s .
The e v a lu a t io n  of s k i l l  has  b e e n  th e  m ost w id e ly  u s e d  form of 
m e a su re m e n t  in  a l l  p h a s e s  of g y m n a s t ic  p e rfo rm an ce .
E dgren  and  Robinson  (2) p ro p o sed  a  l i s t  of s tu n ts  w h ic h  th ey  
c la im ed  w a s  a  m easu re  of g en e ra l  a b i l i ty  on a p p a ra tu s  . The s tu n ts  
in c lu d e d  u s e d  th e  h o r iz o n ta l  b a r ,  p a ra l le l  b a r s ,  s id e  h o rs e  and fly ing  
r ings  . F ly ing  r in g s  a re  no longer u s e d  for c o m p eti t io n  b e c a u s e  of the  
h a z a rd o u s  n a tu re  of th e  e v e n t .  The s t i l l  r ings  e v en t  r e p la c e d  the  
f ly ing  r in g s  by 1959. No d a ta  w ere  a v a i l a b le  on  th e  r e l ia b i l i ty  or 
v a l id i ty  of th e  s tu n t  l i s t .
H arr is  (3) d e s ig n e d  a tum bling  and  a p p a ra tu s  s k i l l  p ro f ic ien cy  
t e s t  for u s e  w i th  m ale  p h y s ic a l  e d u c a t io n  m ajors  a t  the  U n iv e rs i ty  of 
North D a k o ta .  Six of th e  tw en ty -tw o  item s  u se d  in  th e  s tu d y  w ere  
found to  be r e l i a b le  and  v a l id  m easu re s  o f  s k i l l  p ro f ic ie n c y .  T hese
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item s  w e re  a s  fo llow s:
1 . forward ro ll  to  a head  b a la n c e  -  T u m bling ,
2 .  b a ck  u p r i s e ,  sh o u ld e r  s t a n d ,  forward s t r a d d le  ro l l  -  P a ra l le l  
B a r s ,
3 . s h o u ld e r  kip from an  upper arm su p p o rt  -  P a ra l le l  B a r s ,
4 .  c a s t  to  a sw ing  and  kip to support  -  H o riz o n ta l  Bar,
5 .  p u l l - o v e r ,  c a s t  to  b ack  hip c i r c le  -  H o riz o n ta l  Bar,
6 . b a ck  d ro p , fron (s tom ach) , s e a t  to  f e e t  (in s e r ie s )  -  Trampoline.
The In te rn a t io n a l  G y m n a s t ic s  F e d e ra t io n  ( F . I .G . )  p u b l ish e d  two
e d i t io n s  of th e  C ode of Poin ts  , one  in 1964 (4) and  one  in  1968 (5).
Both e d i t io n s  s e rv e d  a s  a gu ide  for judg ing  a l l  co m p e t i t iv e  g y m n a s t ic s  
and  e v a lu a t io n  o f  perform ance  and  req u irem en ts  on  a l l  l e v e l s  , from high 
s c h o o l  to  O lym pic  q u a l i ty .  The 1968 e d i t io n  gav e  a co m p le te  b reakdow n 
of d if f ic u l ty  and  v a lu e s  of a l l  c a te g o r ie s  of s tu n ts  on th e  s ix  co m p eti t iv e  
e v e n t s .  A ccording  to com m ents made by  C u m in sk ey  (6), "The F . I . G .  
code  h a s  ta k e n  a l l  o f  th e  g u e s s -w o rk  ou t of e v a lu a t in g  perfo rm ance"  .
The C ode of Po in ts  h a s  made an  o b je c t iv e  s c o r in g  sy s te m  out of a 
p re v io u s ly  s u b je c t iv e  ju d g e m e n t .  It s e r v e s  a s  th e  c o a c h e s  "b ib le "  in  a l l  
r e s p e c t s  .
Loken and  W illo u g h b y  (7), S zypu la  (8), W e s t  (9), Burns (10),
Ryser (11), Baley (12) and  o the r  au th o rs  of g y m n a s t ic  te x tb o o k s ,  re co m ­
m ended c o n d i t io n in g  and le a d - u p  a c t i v i t i e s  a s  p re re q u is i t e s  to h eav y  
g y m n a s t ic  w o rk .  They a l s o  a g re ed  th a t  s t re n g th  in  r e la t io n  to  body 
s ta tu re  is  an  in d ic a t io n  of g y m n a s t ic  p o te n t i a l ,  a l th o u g h  none  h av e
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p ro p o sed  an  a c c u r a te  m e asu re  of th a t  p a r t ic u la r  q u a l i ty .
P r ic e ,  Keeney, G ia llom bardo  and  P h il l ip s  (13) p ro p o sed  com ­
b in in g  th e  s c o r in g  of a c h ie v e m e n t  and  v a r io u s  m e a s u re s  of p h y s ic a l  
f i t n e s s  by  th e  u s e  of w e e k ly  s tu n t  ch a r ts  . A ch a r t  w a s  m ade w e e k ly  
for e a c h  e v e n t  in  g y m n a s t ic s  c l a s s e s  a t  th e  U nited  S ta te s  N av a l  
I n s t i t u t e .  E ach  c a d e t  w a s  g iv e n  a c h eck  mark on th e  ch a r t  a s  he  
co m p le ted  e a c h  in d ic a te d  s tu n t  or s e r i e s  o f  s tu n ts  . A sam p le  char t  
of s tu n ts  fo r th e  p a ra l le l  ba rs  is d e sc r ib e d  in  F igure  1.




10 D ip s  (I l lu s tra ted )
5 sw in g in g  d ip s
G ra s s h o p p e r  w a l k , 5 d ip s
Hang W alk  
Forw ard  and  Back
Rear d ism o u n t  w ith  1 /2  
Tw ist
S hou lder  B alance
Front ro l l  from s i t
Back ro ll  from s i t
S in g le  cu t off
Back u p r is e
F ig .  1— P a ra l le l  Bar S tunt C hart (An exam ple  approx im ating  th o s e  
g iv en  by P r ice  and  o th e rs  (13)) .
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A rt ic le s  c a n  be  found p ropos ing  d i f fe ren t  m ethods  of e v a lu a t in g  
g y m n a s t ic  p e r fo rm an c e ,  su c h  a s  p ro p o sed  by Zwarg (14), H u n s ick e r  
an d  Loken (15), and  F e s ta  (16). S in ce  th e  e v o lu t io n  of th e  F . I . G .  C ode : 
of P o in ts  , t h e s e  m ethods  hav e  p roven  in a d e q u a te  for v a r io u s  r e a s o n s .
Jo h n so n  and  Boudreaux (17) m en tioned  th e  in c lu s io n  of a form of 
p h y s ic a l  f i t n e s s  t e s t  in  co n ju n c t io n  w ith  a g y m n a s t ic s  u n i t  for g ir ls  and  
w o m en . The i te m s  in c lu d e d  w ere ;  th e  f le x e d  arm h a n g ,  m odif ied  p u s h ­
u p ,  b e n t  k n e e s  s i t - u p ,  d ip s  (uneven p a ra l le l  b a r s ) ,  s t e p  t e s t  (for c a r d io ­
v a s c u l a r  e f f ic ie n c y ) ,  s i t  and  r e a c h ,  b r id g e -u p ,  front s p l i t s ,  s id e  s p l i t s ,  
tw e lv e  m in u te  ru n - w a lk  and b u rp e e .  E ach  item  u t i l i z e d  u n iq u e  m e a s u re ­
m ent te c h n iq u e s  w h ic h  w e re  c o n v er ted  to  a  f iv e  p o in t ra t in g  s c a l e  from 
e x c e l l e n t  to  p o o r .  I t  w a s  a l s o  m en tioned  th a t  th e  t e s t  i tem s w ere  
s e l e c t e d  for " th e i r  p r a c t i c a l  v a lu e  a s  t e s t s  a s  w e l l  a s  th e i r  con d it io n in g  
v a lu e  for s tu d e n t s  e n ro l le d  in  g y m n a s t ic s . "
P re lim inary  R esearch
A p i lo t  s tu d y  w a s  c o n d u c ted  u s in g  th e  t e s t  d e s c r ib e d  in  A ppendix 
A, p a g e  37 . The s u b je c t s  c o n s i s te d  of tw en ty  m ale  s tu d e n t s  e n ro l le d  
in  a  c l a s s  in  tum bling  and  a p p a ra tu s  for p h y s ic a l  e d u c a t io n  m ajors  a t  the  
U n iv e rs i ty  o f  N orth  D a k o ta .  O b je c t iv i ty  of th e  t e s t  w a s  m easu red  by 
c o r re la t in g  s c o r e s  o b ta in e d  from two in d e p e n d e n t  a d m in is t ra to rs  on  the  
sam e  t e s t  a d m in is t r a t io n .  The c o rre la t io n  c o e f f ic ie n t  w a s  found to  be 
.94  for o b j e c t i v i t y .  R e l iab i l i ty  w a s  found to  be .91  by a t e s t - r e t e s t
p ro c e d u re .  V alid ity  w a s  m easu red  d e s c r ip t iv e ly  and  by c o rre la t in g  th e
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t e s t  s c o r e s  w i th  s c o r e s  on a s e l e c t e d  s k i l l s  e v a lu a t io n .  It w as  c o n ­
c lu d ed  th a t  th e  t e s t  w a s  a n  a c c u ra te  m e asu re  of g y m n a s t ic  perform ance  
a b i l i ty  a c c o rd in g  to r e s u l t s  d e sc r ib e d  in A ppendix  B, page  46 .
*>
S ta te m e n t  of the  Problem
This s tu d y  w a s  in te n d e d  to  d e s ig n  a n  in s tru m en t w h ich  may c o n ­
t r ib u te  to th e  im provem ent of the  q u a l i ty  of t ra in in g  o ffe red  to  p h y s ic a l  
e d u c a t io n  t e a c h e r s  by  e n ab l in g  e x p a n s io n  of th e  g y m n a s t ic s  program 
a t  th e  U n iv e rs i ty  of North D a k o ta .
The p u rp o se  of th e  s tu d y  w a s  to  d e s ig n  a p h y s ic a l  perfo rm ance  
t e s t  w h ic h  w ou ld  a c c u ra te ly  m easu re  th e  g y m n a s t ic  perform ance  a b i l i ty  
of m ale  p h y s ic a l  e d u c a t io n  m ajors  a t  th e  U n iv e rs i ty  of North D a k o ta .
This t e s t  cou ld  be  u s e d  for th e  fo llow ing  r e a s o n s :
1. to  c l a s s i f y  in d iv id u a ls  in to  hom ogeneous  groups of perform ance  
a b i l i ty  for more e f fe c t iv e  in s t ru c t io n  w i th in  c e r ta in  g y m n a s t ic s  c l a s s e s ,
2 . to  id e n t i fy  th o s e  in d iv id u a ls  w ith  o u ts ta n d in g  perfo rm ance  
a b i l i ty  w ho m ay be  u s e d  a s  c l a s s  le a d e r s  or who m ay b e n e f i t  by in te r ­
s c h o l a s t i c  c o m p e t i t io n ,
3 .  to  id e n t i fy  th o s e  in d iv id u a ls  of poor pe rfo rm ance  a b i l i ty  th a t  
sh o u ld  p o s s ib ly  ta k e  a d e v e lo p m en ta l  or re m e d ia l  c o u rse  a s  a p re re q u is i te  
to  g y m n a s t ic  s k i l l s  c l a s s e s ,
4 . to  s c r e e n  pe rfo rm ance  a b i l i ty  for p la c e m e n t  in to  d if fe ren t  c l a s s e s  
b a s e d  on  a b i l i ty  le v e l s  -  b e g in n in g ,  in te rm e d ia te  or a d v a n c e d ,
5 . to  e s t a b l i s h  norms for g y m n a s t ic  perfo rm ance  a b i l i ty  of m ale
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p h y s ic a l  e d u c a t io n  m ajo rs  a t  the  U n iv e rs i ty  of N orth  D a k o ta .
G y m n a s t ic  perfo rm ance  t e s t s  a re  o f ten  n e g le c te d  in  p h y s ic a l  e d u ­
c a t io n  e v a lu a t io n s  b e c a u s e  th e y  a re  tim e consum ing  and  a re  s u b je c t iv e  !, 
in n a tu re .  The e v a lu a t io n  by sco r in g  perfo rm ance  of s p e c i f i c  s k i l l s  is  
a common m e th o d , bu t i t  m ust be g e a red  to  a v a r ie ty  of s k i l l  l e v e l s  to 
be e f f e c t iv e .  S k il l  e v a lu a t io n s  m ust a l s o  p e r ta in  on ly  to  th e  s p e c i f i c  
s k i l l s  ta u g h t  in  a p a r t ic u la r  c l a s s .
The problem  in v o lv ed  th e  d e te rm in a t io n  of th e  d e g re e  o f  p re ­
d ic t io n  o f  t e s t  c r i te r ia  by th e  in d iv id u a l  t e s t  i t e m s . The problem  a l s o  
in v o lv ed  d e te rm in in g  w h ic h  of th e  two t r i a l s  of e a c h  item  and  w h a t  com ­
b in a t io n s  of v a r ia b le s  w e re  m ost s ig n i f ic a n t  in  p re d ic t in g  th e  t e s t  c r i te r ia .  
The b a s i c  q u e s t i o n  w a s :  C an  a  t e s t  of g y m n a s t ic  perfo rm ance  a b i l i ty  be 
l im ited  to  a few s e l e c t e d  i te m s ,  w ith  l e s s  t r i a l s  in v o lv e d ,  and  s t i l l  f u l ­
f i l l  th e  t e s t  o b j e c t i v e s ?  This s tu d y  is  th e  w r i t e r 's  a t tem p t to  a n sw e r  th is  
q u e s t io n .
H y p o th e se s
The n u ll  h y p o th e s i s  of th e  p i lo t  s tu d y  s t a t e d  th a t  th e re  w a s  no r e ­
la t io n  b e tw e e n  th e  s c o r e s  of th e  s u b je c t s  on the  t e s t  and  th e i r  g y m n a s t ic  
pe rfo rm ance  a b i l i ty .
The r e s e a r c h  h y p o th e s is  for th e  p i lo t  s tu d y  s t a t e d  th a t  th e re  w as  a 
r e la t io n s h ip  b e tw ee n  s c o re s  of th e  s u b je c t s  and  g y m n a s t ic  perform ance  
a b i l i ty .
The s e c o n d  null h y p o th e s i s  s t a t e d  th a t  th e re  is  no s ig n i f ic a n t
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d i f f e r e n c e  b e tw e e n  s c o r e s  o b ta in e d  on s e l e c t e d  v a r ia b le s  an d  s c o re s  
o b ta in e d  on th e  to ta l  t e s t  b a t te r y .  The nu ll h y p o th e s i s  w a s  s e l e c t e d  as  
th e  r e s e a r c h  h y p o th e s i s  .
An a l t e r n a t e  h y p o th e s i s ,  in  th i s  c a s e ,  s t a t e d  th a t  th e re  is  a s i g ­
n i f ic a n t  d i f f e r e n c e  b e tw e e n  s c o r e s  o b ta in e d  on  s e l e c t e d  v a r ia b le s  and 
s c o r e s  o b ta in e d  on th e  to ta l  t e s t  b a t te ry .
D e l im ita t io n s
The i tem s  s e l e c t e d  for u s e  in  the  t e s t  po rten d ed  to  m easu re  body 
m a n ip u la t io n  a b i l i t y .  I tem s  of p h y s ic a l  f i t n e s s  w h ic h  did not u t i l i z e  
body  w e ig h t  or body  m an ip u la t io n  w ere  e l im in a te d  prior to  th e  p ilo t  
s tu d y .  The p u rp o se  of th e  t e s t  in v o lv ed  perfo rm ance  a b i l i ty  ra th e r  th a n  
perfo rm ance  s k i l l ,  T h e re fo re ,  th e  i tem s th a t  w e re  s e l e c t e d  in v o lv ed  
m inim al l e v e l s  of s k i l l .
The t e s t  w as  d e s ig n e d  prim arily  for s c r e e n in g  perfo rm ance  a b i l i ty  
w i th in  a  p a r t i c u la r  c l a s s  of s e v e n te e n  m ale  p h y s ic a l  e d u c a t io n  m a jo rs .  
T h e re fo re ,  th is  group w a s  s e le c te d  a s  th e  s a m p le .
The t e s t  w a s  d e l im ited  to  the  framework of one  c l a s s  period  of 
two h o u rs  d u ra t io n .  This is  th e  r e a s o n  i tem s w ere  l im ited  to  s im p le  
t a s k s ,  an d  th e  s c o r in g  p rocedure  w a s  m ade a s  c o n v en ie n t  a s  p o s s ib l e .  
A ppendix  A, p ag e  37 in c lu d e s  a d e s c r ip t io n  of th e  t e s t  i tem s and  sco r in g  
p r o c e d u r e s .
C e r ta in  i tem s of th e  t e s t  w ere  d e s ig n e d  to  m easu re  som e of the
sam e  b a s i c  q u a l i t i e s  c o n s id e re d  m ost im p o rtan t  and  th e re b y ,  th e  m ost
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d e s i r a b l e  a t t r ib u te s  r e c e iv e d  more e m p h a s i s .
L im ita tions
B ec a u se  of the  n a tu re  of s e v e ra l  t e s t  i t e m s ,  p r e c i s e  in s t ru c t io n s  
and  e x p la n a t io n  of th e  c r i te r ia  w e re  c ru c ia l  to  a c c u ra te  m e a su re m e n t .
P erfo rm ance  of th e  f i r s t  i tem s of th e  t e s t  may h av e  n e g a t iv e ly  
in f lu e n c e d  perfo rm ance  on the  la te r  i tem s .
Item  num ber t e n ,  the  tim ed rope c lim b , w a s  d e s ig n e d  to  m e asu re  
upw ard  p u ll in g  pow er and  m inim al m u scu la r  en d u ra n ce  of th e  arms and 
sh o u ld e r  m u sc le  g ro u p s .  S ince  th e  le g s  w e re  u s e d ,  to  a c e r ta in  e x te n t ,  
th e  m ethod th e  s u b je c t s  u s e d  to climb d if fe red  b e tw ee n  in d iv id u a ls .  This 
may h a v e  b e e n  a n  u n d e s i r a b le  v a r ia b le .
Another l im i ta t io n  of the  s tu d y  w as  th a t  th e  c l a s s  u s e d  a s  s u b je c t s  
c o n s i s t e d  of on ly  s e v e n te e n  s u b j e c t s .
Summary
A ccord ing  to Baley (12), W e t t s to n e  (1), Ryser (11), Jo h n so n  and 
Boudreaux (17) and  o th e r s ,  c e r ta in  am oun ts  of s t r e n g th ,  pow er, f l e x ­
ib i l i ty  and  en d u ra n ce  a re  n e c e s s a r y  for s u c c e s s f u l  a c h ie v e m e n t  in  gym­
n a s t i c  p e r fo rm an ce . It w as  th e re fo re  th is  w r i te r 's  co n ten t io n  th a t  gym ­
n a s t i c  perfo rm ance  a b i l i ty  could be in d ic a te d  by p h y s ic a l  f i t n e s s  te s t in g .  
The K rau s-W eb e r  T e s ts  of Minimum M u sc u la r  F i tn e s s  and  o th e rs  hav e  
b een  u s e d  for th is  p u rp o se  as  noted  by Baley (18). I t  w a s  th is  w r i te r 's  
in te n t  to  d e s ig n  a t e s t  w h ich  cou ld  be morb s p e c i f i c  in c r i te r ia  m easu red
th a n  p re v io u s ly  m en tioned  t e s t s  of g e n e ra l  f i t n e s s  or s p e c i f i c  s k i l l s .
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G y m n a s t ic  perfo rm ance  is  b a se d  on body m a n ip u la t io n  a b i l i ty ,  so  w hy 
not c o n s t r u c t  a t e s t  for the  p u rpose  of m easu rin g  th a t  a t t r ib u te ?
The i tem s and  t e s t  p rocedure  u s e d  for the  p i lo t  s tu d y  w ere  s e le c te d
\
for fu r th e r  a n a ly s i s  in  th is  s tu d y .
The prim ary  co n ce rn  w as  to find a m ethod of red u c in g  the  e x te n s iv e  
n a tu re  o f  th e  t e s t ,  s o  th a t  a sm a l le r  number of i tem s and  t r i a l s  cou ld  be 
u t i l i z e d  for th e  p u rp o se s  in te n d e d .  A s e c o n d a ry  c o n ce rn  w a s  to  m a in ta in  
an  e f f e c t iv e  l e v e l  of a c c u ra c y  in  p re d ic t io n  of th e  c r i te r io n  b e in g  m e a ­
su red  .
CHAPTER II
METHODS AND PROCEDURES 
In troduction
The p u rp o se  of th i s  s tu d y  w a s  to in v e s t ig a te  th e  p re d ic t io n  of 
g y m n a s t ic  perfo rm ance  a b i l i ty  by s u b je c t  perfo rm ance  on two t r i a l s  of 
te n  s e l e c t e d  pe rfo rm ance  i te m s .
The fo llow ing  c h a p te r  c o n ta in s  th e  m ethods and  p ro c e d u res  u s e d  
in a d m in is te r in g  th e  t e s t ,  c o l le c t in g  d a ta  and  c o n s id e ra t io n s  of the  
e x p e r im e n ta l  d e s ig n .
T es t  A dm in is tra tion
The t e s t ,  a s  d e s c r ib e d  in Appendix  A, page  37 , w a s  a d m in is te re d  
to  s e v e n te e n  s u b j e c t s .  The s u b je c t s  c o n s i s t e d  of m ale  p h y s ic a l  e d u ­
c a t io n  m ajors  b e tw ee n  the  a g e s  of e ig h te e n  and  tw e n ty - th r e e .  The 
s u b je c t s  w e re  en ro l le d  in  a c l a s s  in  tum bling  and  a p p a ra tu s  a t  the  
U n iv e rs i ty  of North D a k o ta .  The t e s t  w a s  a d m in is te re d  p rio r to gym ­
n a s t i c  s k i l l  i n s t r u c t io n .
The t e s t  c o n s i s te d  of te n  perfo rm ance  i tem s  w ith  tw o t r i a l s  for
e ac h  i te m . Four of th e  i tem s w ere  perform ed on a s e r ie s  of m a ts .  The
*
o th e r  s ix  i tem s  in v o lv ed  perform ance  on s t i l l  r ings  , p a ra l le l  b a r s , a 
h igh  h o r iz o n ta l  b a r ,  a low h o r izo n ta l  b a r ,  and  a ro p e .  The i tem s  p e r -
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form ed on  th e  m ats  w e re  o rg a n iz ed  a c c o rd in g  to  F igure  2
F ig .  2 -
O  O  O  o  o  
* ^  *
\ ..........................
-O rg a n iz a t io n  of s u b je c t s  for t e s t  i tem s on th e  m a ts .
The in s t r u c to r  e x p la in e d  the  t e s t  i te m ,  d e m o n s t ra te d  i t  and 
i l lu s t r a t e d  th e  item  o b je c t iv e s  and  sco r in g  c r i t e r i a .  Q u e s t io n s  ab o u t 
th e  p ro ce d u re  w ere  th en  a n s w e re d .  The in s t ru c to r  then  p ro c e ed e d  down 
th e  l in e  of s u b j e c t s ,  c a l l in g  th e  n a m e s .  The s u b je c t s  th e n  re sp o n d ed  
by  perform ing  th e  i te m . Each s u b je c t  w a s  ra te d  on  a two p o in t s c a l e  
for th e  tw o t r i a l s  of e ac h  t e s t  i te m . A fu rther e x p la n a t io n  of the  sco r in g  
p ro ce d u re  for e a c h  item  is  in c lu d e d  w ith  the  t e s t  item  d e s c r ip t io n s  of 
A ppendix  A, pag e  37 .
The i tem s  perform ed on the  a p p a ra tu s  w ere  o rg a n iz ed  a s  i l lu s t r a te d
in  F igu re  3 .
o'°* °'o* * O o <- o
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F ig .  3 - - O r g a n iz a t io n  of s u b je c t s  for t e s t  i tem s on a p p a r a tu s .  
The in s t ru c to r  c a l le d  the  name of th e  s u b j e c t ,  th en  sco re d  h is
p e rfo rm an ce  a s  he perform ed th e  i te m . Each s u b je c t  w a s  r a te d  tw ic e .
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E quipm ent and  S u p p lies
All of th e  eq u ip m en t inv o lv ed  in  the  t e s t  w e re  th e  p rope rty  of the  
U n iv e rs i ty  of N orth  D a k o ta .  The a p p a ra tu s  u s e d  for th e  t e s t  i tem s on 
th e  h o r iz o n ta l  b a r ,  p a r a l le l  b a rs  and  s t i l l  r in g s ,  m et th e  prim ary s p e c i ­
f ic a t io n s  for c o l le g e  g y m n a s t ic  co m p e t i t io n .
A d d it io n a l  m a te r ia ls  n eed ed  for t e s t in g  c o n s i s te d  of a s top  w a tc h  
a n d  a  s c o r in g  form. A copy  of th e  s c o r in g  form u s e d  is  in c lu d e d  a s  
A ppend ix  C ,  p ag e  48 .
O n ce  th e  equ ipm en t w as  s e t  to  th e  d e s i r e d  a rran g em en t for e a c h  
t e s t  i te m ,  th e  in d iv id u a l  perform ing w as  th e  on ly  c o n s id e ra t io n .
The t e s t  w a s  e co n o m ica l  to  a d m in is te r .  No p u rc h a se  of s p e c ia l  
e q u ip m en t or s u p p l ie s  w a s  n e c e s s a r y .  The equ ipm ent u s e d ,  n e ed e d  no 
s p e c i a l  a d ju s tm e n t  or c a l ib ra t io n .  A dm in is tra t io n  tim e w a s  a l s o  e c o ­
n o m ic a l .  The e n t i re  t e s t ,  in c lu d in g  in s t r u c t io n s ,  w a s  co n d u c te d  w ith in  
th e  tw o hour c l a s s  p e r io d .
B asic  A ssum ptions
1 . The s u b je c t s  perform ed th e  t e s t  i tem s to  th e  b e s t  of th e i r  
a b i l i t y .
2 .  E ach  s u b je c t  had  an  eq u a l  o p p ortun ity  to  a t te m p t  an d  s c o re  on 
e a c h  t e s t  i t e m .
3 .  The perfo rm ance  of th e  f i r s t  t e s t  i tem s had  no e f fe c t  on  the  
s u b j e c t ' s  p e rfo rm ance  o f  the  la te r  i t e m s .
4 .  All s u b je c t s  h ad  e q u a l  in s t ru c t io n  and e x p la n a t io n  of th e  o b -
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j e c t i v e s  and  c r i te r ia  m easu red  by e ac h  t e s t  i tem .
The S e tt ing
The t e s t in g  w a s  c o n d u c ted  in  an  o p e ra t io n a l  type  s e t t i n g .  The 
t e s t  w a s  co n d u c te d  in  the  gym nasium  u s e d  for re g u la r  c l a s s  a c t i v i t i e s . 
The e q u ip m en t u s e d  for the  t e s t  w a s  th a t  w h ich  w a s  norm ally  u s e d  in 
d a i ly  a c t i v i t i e s  by th e  tum bling  and  a p p a ra tu s  c l a s s e s .
The C on tro ls
The c o n tro ls  im posed  on  th e  s tu d y  re la te d  to the  m ethods of 
a d m in is te r in g  th e  t e s t  i t e m s .  The s u b je c t s  w ere  a s k e d  to  perform 
s p e c i f i c  m an eu v ers  and  th e  r e s p o n s e s  w ere  sco re d  a c c o rd in g  to 
e s t a b l i s h e d  c r i t e r i a .  For a d e q u a te  c o n tro l ,  the  o rg a n iz a t io n  of th e  t e s t  
g ro u p , th e  s p e c i f i c  m ethods in v o lv ed  in  han d lin g  e ac h  t e s t  item  and the  
c r i te r ia  for s c o r in g  on e ac h  item  w ere  r ig id ly  a d h e red  to .  The t e s t in g  
en v ironm en t w a s  m a in ta in ed  a t  a c o n s ta n t  le v e l  for th e  t e s t .  P r e c is e  
in s t ru c t io n s  for e a c h  item  of the  t e s t  w ere  g iv en  in  an  u n d e rs ta n d a b le  
m an n er .  P ic tu r e s ,  d iag ram s and  d e m o n s tra t io n s  of item  c r i te r ia  w ere  
in c lu d e d  w ith  in s t ru c t io n s  .
S ta t i s t i c a l  D e s ig n
D a ta  o b ta in e d  from a d m in is t ra t io n  of th e  t e s t  w e re  a n a ly z e d  u s in g  
th e  s t a t i s t i c a l  su b ro u t in e  p a c k a g e  of th e  IBM 360-30  C om puter a t  th e  
U n iv e rs i ty  of North D a k o ta .
The fo llow ing  s t a t i s t i c a l  p ro ced u res  w ere  u sed :
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1. m u lt ip le  r e g r e s s io n  w a s  u s e d  to  t e s t  th e  s ig n i f ic a n c e  o f  t a s k s  
in  p re d ic t io n  of th e  m e asu red  c r i t e r ia ,
2 . s t e p w is e  m u ltip le  r e g r e s s io n  w as  u se d  to  id e n t i fy  th e  m ost 
s ig n i f ic a n t  v a r ia b le s  in  p re d ic t io n  of th e  c r i t e r ia ,
3 , s t e p w is e  r e g r e s s io n  w as  a l s o  u s e d  to  t e s t  w h e th e r  f i r s t  or 
s e c o n d  t r i a l s  of the  t a s k s  d if fe red  in th e  p re d ic t io n  of c r i t e r ia .
Summary
A t e s t  c o n s i s t in g  of te n  perform ance  i tem s and  two t r i a l s  per  item  
w a s  a d m in is te r e d  to th e  s u b j e c t s .  The d a ta  o b ta in e d  w e re  a n a ly z e d  by 
m u lt ip le  r e g r e s s io n  and  s te p w is e  m u ltip le  r e g re s s io n  to  d e te rm in e  the  
m ost u s e fu l  t a s k s  and  t r i a l s  in  p re d ic t in g  g y m n a s t ic  pe rfo rm ance  a b i l i ty  
a s  m e a su re d  by  th e  t e s t .
CHAPTER III
ANALYSIS OF THE DATA
The p u rp o se  of th is  s tu d y  w as  to  d e s ig n  a  g y m n a s t ic  perfo rm ance  
a b i l i ty  t e s t  th a t  w ou ld  d is t in g u is h  b e tw een  in d iv id u a ls  of h igh  a b i l i ty  
and  low a b i l i ty  in  th e  a re a  of g y m n a s t ic s .
D a ta  w e re  c o l le c te d  in the  form of perfo rm ance  s c o r e s .  The 
s c o r e s  w e re  th e  n u m erica l  b a s i s  for c l a s s i f i c a t i o n  of perform ance  ab il i ty .  
The raw  s c o r e s  of th e  t e s t  a re  in c lu d e d  a s  A ppendix  D , p ag e  50 .
The s c o r e s  of th e  s u b je c ts  on e ac h  of the  tw o t r i a l s  for e a c h  ta s k  
w ere  f i r s t  a n a ly z e d  by m u ltip le  r e g r e s s io n .  D a ta  in  Table  1, p ag e  20 
g ive  an  in d ic a t io n  o f  th e  e f fe c t iv e  p re d ic t io n  of the  c r i te r io n  by th e  t r i a l s  
and  t a s k s  of th e  t e s t .
S ev en  of the  t a s k s  w ere  s ig n i f ic a n t  a t  th e  .01 le v e l  of s ig n if ic a n c e .  
T hese  w e re  th e  e x te n s io n  p u s h - u p ,  s q u a t  e x te n s io n ,  ba r  s n a p ,  s t ra ig h t  
leg  r a i s e ,  s k in  th e  c a t ,  p a ra l le l  bar  hops and  p a ra l le l  ba r  d ip s .  Two of 
th e  t a s k s  w e re  s ig n i f ic a n t  a t  the  .05 le v e l  of s i g n i f i c a n c e .  T hese  w ere  
th e  h a n d s ta n d  and  th e  rope  c lim b . One t a s k ,  th e  b r id g e ,  w a s  no t s i g ­
n i f ic a n t  a t  e i th e r  le v e l  of s ig n i f ic a n c e .
T ab le  2 , page  21 in d ic a te s  the  t a s k s  ran k ed  acco rd in g  to the  p e r -
*
c en t  of v a r ia n c e  (m ultiple co rre la tion^)  .
A c o r re la t io n  m atrix  w as  c a lc u la te d  to  show  th e  c o r re la t io n s  b e tw een
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e a c h  t r i a l  o f th e  t e s t e d  t a s k s .  The c o rre la t io n  m a tr ix ,  a s  show n  in  
T able  3 ,  p ag e  22 , p rov ided  a m eans of com paring  th e  r e la t io n s h ip  b e ­
tw e e n  th e  v a r io u s  t r i a l s  and  e a c h  t r i a l  w i th  th e  c r i te r io n  m easu re d  by
th e  to ta l  t e s t .
T a b le s  4 and  5 , p a g e s  23 and  24 show  the  r e s u l t s  o f  th e  s te p w is e  
r e g r e s s io n  for e a c h  t r i a l  or v a r i a b le .  Both th e  f i r s t  t e n  v a r ia b le s  and  the  
s e c o n d  te n  v a r ia b le s  w e re  s ig n i f ic a n t  a t  the  .01 le v e l  of s ig n i f i c a n c e .
The s t e p w is e  r e s u l t s  of d e te rm in ing  the  s ig n i f ic a n t  v a r ia b le s  is  
p re s e n te d  in  T ab les  6 ,7  and  8 , p a g es  25 and  26 . E ight of th e  tw e n ty  v a r ­
ia b le s  w e re  s ig n i f ic a n t  in  p re d ic t in g  th e  c r i te r io n .  T hese  w e re  two t r i a l s  
of th e  e x te n s io n  p u s h - u p ,  the  f i r s t  t r i a l  o f th e  b r id g e ,  bo th  t r i a l s  of th e  
h a n d s ta n d ,  th e  f i r s t  t r i a l  of th e  ba r  s n a p ,  the  s e c o n d  t r i a l  o f the  s t r a ig h t  
le g  r a i s e  and  the  s e c o n d  t r i a l  of th e  p a ra l le l  bar h o p s .  A m u lt ip le  c o r ­
r e la t io n  of .996  w a s  found for th e  e ig h t  s ig n i f ic a n t  v a r i a b l e s .
The four m ost s ig n i f ic a n t  v a r ia b le s  w ere  tw o t r i a l s  of the  e x te n s io n  
p u s h - u p ,  th e  f i r s t  t r i a l  of the  b ridge  and  th e  s e c o n d  t r i a l  of the  h a n d ­
s ta n d  i te m , a s  in d ic a te d  in T ab le  9 , pag e  26 . The co m b in a tio n  of the  
four m o s t  s ig n i f i c a n t  of th e  tw e n ty  item s had  a m u lt ip le  c o r re la t io n  of 
.967  w i th  th e  t e s t  c r i te r io n .
T ab le  10, p ag e  27 , i l l u s t r a t e s  the  s te p w is e  o rder of s ig n i f ic a n c e
for a l l  s ig n i f ic a n t  v a r i a b l e s .  It sh o u ld  be  noted  th a t  v a r ia b le  8 (2nd 
t r i a l  of th e  h an d s ta n d )  had  a m u lt ip le  c o rre la t io n  of .6 6  w ith  th e  t e s t
c r i t e r io n .  The in c lu s io n  of v a r ia b le  5 (1st t r i a l  of the  bridge) in c re a s e d  
th e  m u lt ip le  c o r re la t io n  to .9 0 .  The co m b in a tio n  of th e  s ix  m o s t s i g ­
1
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n i f ic a n t  i tem s  r a i s e d  th e  m u lt ip le  c o r re la t io n  to  .9 9  w ith  th e  t e s t  
c r i t e r i o n .
M u lt ip le  c o r re la t io n  of odd num bered v a r ia b le s  (1st t r ia ls )  in
N
p re d ic t in g  th e  c r i te r io n  w a s  .9 9 7 ,  a s  in d ic a te d  in  T ab le  11, pag e  28 . 
S te p w is e  r e g r e s s io n  on  a l l  s ig n i f ic a n t  odd num bered  v a r ia b le s  re v e a le d  
s ix  s ig n i f i c a n t  v a r ia b le s  w ith  a  m u lt ip le  c o r re la t io n  of .9 9 4 ,  a s  show n  
in  T ab le  12, p ag e  29 .
M u lt ip le  c o r re la t io n  of e v e n  num bered v a r ia b le s  (2nd t r ia ls )  in  
p re d ic t in g  th e  c r i te r io n  w a s  .9 9 4 ,  a s  sho w n  in  T ab le  13, pag e  29 . 
S te p w is e  r e g r e s s io n  on a l l  s ig n i f ic a n t  e v en  num bered  v a r ia b le s  y ie ld e d  
a  m u lt ip le  c o r re la t io n  o f  .9 8 5 ,  as. in d ic a te d  in  T ab le  14, p ag e  30 .
Summary
The r e s u l t s  of the  a p p l ic a t io n  of m u ltip le  r e g r e s s io n  and  s t e p ­
w is e  r e g r e s s io n  to  th e  d a ta  p roduced  v a lu a b le  in s ig h t  a s  to  the  e f f e c t iv e ­
n e s s  of th e  v a r ia b le s  in v o lv e d .  M any im p l ic a t io n s  a re  in d ic a te d  w h ich  
cou ld  p ro d u ce  a more e f fe c t iv e  t e s t  b a t te ry .  The r e s u l t s  in d ic a te d  th a t  
e ig h t  o f  th e  tw e n ty  v a r ia b le s  w e re  s ig n i f ic a n t  in  p re d ic t in g  the  t e s t  
c r i t e r io n .  V arious co m b in a tio n s  of the  v a r ia b le s  cou ld  be  u s e d  to fu lf i l l
t e s t i n g  o b j e c t i v e s .
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MEAN, STANDARD DEVIATION AND CORRELATION OF TASKS 
(1ST AND 2ND TRIAL) WITH CRITERION
TABLE 1
T ask Trial M ean SD C o r r .
M u lt .  
C o r r . F Value
S i g .
Level
I 1 .412 .507 .506 .70 6 .5 6 **
E x. P u s h -u p 2 .412 .507 .492
II 1 .647 .493 .802 .80 1 2 .73 **
S quat E x t . 2 .471 .515 .524
Ill 1 .765 .437 .520 .5 6 3 .2 0 NS
Bridge 2 .824 .393 .320
IV 1 . 765 .437 .487 .69 6 .3 7 *
H a n d s ta n d 2 .941 .243 . 656
V 1 .559 .300 .593 .76 9 .7 3 **
Bar Snap 2 .588 .318 .739
VI 1 .471 .278 .712 . 76 9 .5 2 **
S t.  Leg R aise 2 .500 .250 .674
VII 1 .824 .393 .685 . 79 1 1 .82 **
Skin  th e  C a t 2 .882 .332 .785
VIII 1 .471 .413 .253 . 78 1 0 .72 ■k :k
P-B ar Hops 2 . 735 .359 .766
IX 1 . 941 .243 .656 .79 11 .75 **
P-Bar D ips 2 .235 .437 .530
X 1 .824 .393 .320 .68 5 .9 8 *
Rope C lim b 2 .824 .393 .649
* S ig n i f ic a n t  a t  th e  .05 le v e l  (g rea ter th an  3 .7 4 ) .
** S ig n i f ic a n t  a t  th e  .01 le v e l  (grea ter th a n  6 .5 1 ) .
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TABLE 2
RANKS OF TASKS IN ORDER OF PREDICTION OF CRITERION
T ask P e rcen t  of V ariance Rank
1. E x te n s io n  P u sh -u p 49 7
2 .  S q u a t  e x te n s io n 64 1
3 .  Bridge 31 10
4 . H a n d s ta n d 47 8
5 .  Bar sn ap 58 ' 5 .5
6 . S tra ig h t  leg  r a i s e 58 5 .5
7  . Sk in  th e  c a t 62 2 .5
8 . P a ra l le l  bar  hops 60 4
9. P a ra l le l  ba r  d ips 62 2 .5
10. Rope clim b 46 9
TABLE 3
CORRELATIONS OF TASKS AND 
CRITERION BY TRIAL
C r ite -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2 0 rion
1 1 . 0 . 0 3 . 3 7 . 4 1 . 1 8 . 0 7 . 1 8 . 2 1 . 2 4 . 3 4 . 0 9 . 2 5 . 3 9 . 3 1 . 0 6 . 2 9 . 2 1 . 0 7 . 3 9 . 5 1
2 . 0 3  1 . 0 . 3 7 - . 0 7 . 18 . 0 7 . 1 8 . 2 1 . 2 4 . 5 4 . 5 3 . 4 9 . 3 9 . 3 1 - . 0 9 . 2 9 . 2 1 . 3 8 . 3 9 . 0 7 . 4 9
3 . 3 7 . 3 7 1 . 0 . 7 0 . 7 5 . 6 3 . 17 . 3 4 . 3 6 . 6 1 . 6 1 . 5 1 . 3 0 . 4 9 . 10 . 6 8 . 3 4 . 4 1 - . 0 2 . 3 0 . 8 0
4 . 4 1  - . 0 7 . 7 0 1 . 0 . 5 2 . 4 4 . 2 5 . 2 4 . 2 1 . 1 1 . 3 2 . 2 4 . 1 3 . 3 4 - . 0 8 . 3 8 . 2 4 . 0 3 - . 1 8 . 4 4 . 5 2
5 . 1 8 . 18 . 7 5 . 5 2 1 . 0 . 8 3 . 0 2 - . 1 4 . 1 1 . 3 8 . 4 5 . 2 9 . 1 1 . 2 3 . 1 3 . 3 8 - . 1 4 . 3 1 - . 2 6 . 1 1 . 5 2
6 . 0 7 . 0 7 . 6 3 . 4 4 . 8 3 1 . 0 - . 2 6 - . 1 2 . 0 9 . 3 8 . 5 2 . 3 2 - . 2 1 - .  17 - . 0 3 . 0 9 - . 1 2 . 2 6 - . 2 1 - . 2 1 . 3 2
7 . 1 8 . 18 . 17 . 2 5 . 0 2 - . 2 6 1 . 0 . 4 5 . 1 1 - . 0 7 . 2 0 . 2 9 . 4 7 . 6 6 - . 0 4 . 3 8 . 4 5 . 3 1 . 1 1 . 8 3 . 4 8
8 . 2 1 . 2 1 . 3 4 . 2 4 - . 1 4 - . 1 2 . 4 5 1 . 0 . 4 8 . 4 8 . 4 4 . 5 2 . 5 4 . 6 8 . 2 9 . 5 3 1 . 0 . 1 4 . 5 4 . 5 4 . 6 6
9 . 2 4 . 2 4 . 3 6 . 2 1 . 1 1 . 0 9 . 1 1 . 4 8 1 . 0 . 6 0 . 5 8 . 6 2 . 3 6 . 3 9 . 3 9 . 3 0 . 4 8 . 3 6 . 0 9 . 3 6 . 5 9
10 . 3 4 . 5 4 . 6 1 . 1 1 . 3 8 . 3 8 - . 0 7 . 4 8 . 6 0 1 . 0 . 7 4 . 5 9 . 3 8 . 4 0 . 3 8 . 4 9 . 4 8 . 5 2 . 3 8 . 13 . 7 4
11 . 0 9 . 5 3 . 6 1 . 3 2 . 4 5 . 5 2 . 2 0 . 4 4 . 5 8 . 7 4 1 . 0 . 6 7 . 2 4 . 3 0 - . 0 1 . 3 9 . 4 4 . 5 7 . 2 4 . 2 4 . 7 1
12 . 2 5 . 4 9 . 5 1 . 2 4 . 2 9 . 3 2 . 2 9 . 5 2 . 6 2 . 5 9 . 6 7  1 . 0 . 3 2 . 3 8 . 1 5 . 1 7 . 5 2 . 2 9 . 3 2 . 3 2 . 6 7
13 . 3 9 . 3 9 . 3 0 . 1 3 . 1 1 - . 2 1 . 4 7 . 5 4 . 3 6 . 3 8 . 2 4 . 3 2 1 . 0 . 7 9 . 16 . 7 6 . 5 4 . 2 6 . 6 0 . 6 0 . 6 9
14 . 3 1 . 3 1 . 4 9 . 3 4 . 2 3 - . 1 7 . 6 6 . 6 8 . 3 9 . 4 0 . 3 0 . 3 8 . 7 9 1 . 0 . 4 3 . 7 7 . 6 8 . 2 0 . 3 1 . 7 9 . 7 9
15 . 0 6  - . 0 9 . 10 - . 0 8 . 1 3 - . 0 3 - . 0 4 . 2 9 . 3 9 . 3 8 - . 0 1 . 1 5 . 1 6 . 4 3 1 . 0 . 1 5 . 2 9 - . 1 3 - . 0 3 . 1 6 . 2 5
16 . 2 9 . 2 9 . 6 8 . 3 8 . 3 8 . 0 9 . 3 9 . 5 3 . 3 0 . 4 9 . 3 9 . 17 . 7 6 . 7 7 . 1 5 1 . 0 . 5 3 . 4 2 . 3 1 . 5 3 . 7 7
17 . 2 1 . 2 1 . 3 4 . 2 4 - . 1 4 - . 1 2 . 4 5 1 . 0 . 4 8 . 4 8 . 4 4 . 5 2 . 5 4 . 6 8 . 2 9 . 5 3 1 . 0 . 1 4 . 5 4 . 5 4 . 6 6
18 . 3 8 . 3 8 . 4 1 . 0 3 . 3 1 . 2 6 . 3 1 . 1 4 . 3 6 . 5 2 . 5 7 . 2 9 . 2 6 . 2 0 - . 1 3 . 4 2 . 1 4 1 . 0 - . 1 1 . 2 6 . 5 3
19 . 0 7 . 3 9 - . 0 2 - . 1 8 - . 2 6 - . 2 1 . 1 1 . 5 4 . 0 9 . 3 8 . 2 4 . 3 2 . 6 0 . 3 1 - . 0 3 . 3 1 . 5 4 - . 1 1 1 . 0 . 1 9 . 3 2
20 . 3 9 . 0 7 . 3 0 . 4 4 . 1 1 - . 2 1 . 8 3 . 5 4 . 3 6 . 1 3 . 2 4 . 3 2 . 6 0 . 7 9 . 1 6 . 5 3 . 5 4 . 2 6 . 1 9 1 . 0 . 6 5
Cr . 5 1 . 4 9 . 8 0 . 5 2 . 5 2 . 3 2 . 4 8 . 6 6 . 5 9 . 7 4 . 7 1 . 6 7 . 6 9 . 7 9 . 2 5 . 7 7 . 6 6 . 5 3 . 3 2 . 6 5 1 . 0
23
TABLE 4
MEAN, STANDARD DEVIATION AND CORRELATION FOR STEPWISE 
REGRESSION FOR THE FIRST TEN VARIABLES
T ask V ariab le M ean
S tandard
D ev . C orr.
t
Value




I 1 .412 .507 .506 2 .7 3 .99 4 8 .7
2 .412 .507 .492 2 .0 8
II 3 .6 4 7 .493 .802 .66
4 .471 .515 .524 .67
III 5 .765 .437 .520 3 .3 6
6 .824 .393 .320 - 1 .6 3
IV 7 .765 .437 .487 2 .5 7
8 .941 .243 .656 3 .5 8
V 9 .559 .300 .593 2 .0 6
10 .588 .318 .739 1 .7 6
W ith  10 and  6 d e g re e s  of freedom  the  F v a lu e  is  s ig n i f ic a n t  a t  th e  .01 
l e v e l  (g rea te r  th a n  7 .9 6 ) .
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MEAN, STANDARD DEVIATION AND CORRELATION FOR STEPWISE 
REGRESSION FOR VARIABLES 11 THROUGH 20
TABLE 5
T ask V ar iab le M ean
Standard
D ev . C o r r .
t
Value




VI 11 .471 .278 .712 1 .26 .97 9 .82
12 .500 .250 .674 2 .0 1
VII 13 .824 .393 .685 .29
14 .882 .332 . 785 . 14
VIII 15 .471 .413 .253 .68
16 .735 .359 .766 1 .81
IX 17 .941 .243 .656 1 o o 00
18 .235 .437 .530 .37
X 19 .824 .393 .320 - 0 . 2 6
20 .824 .393 .649
CO00
W i t h  10 an d  6 d e g r e e s  of freedom the  F v a lu e  i s  s i g n i f i c a n t  a t  the  
.01  l e v e l  (g rea te r th a n  7 . 9 6 ) .
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STEPWISE RESULTS OF SIGNIFICANT VARIABLES PREDICTING 
CRITERION. (FIRST 10 VARIABLES)
TABLE 6
T ask Variab le M ean
Standard







I 1 .412 .507 .506 4 . 3 9 .987 6 1 .1 5
2 .412 .507 .492 4 .1 2
III 5 .765 .437 .520 8 .5 5
IV 7 .765 .437 .487 2 .7 8
8 .941 .243 .656 6 .6 8
V 9 .559 .•300 .593 3 . 0 4
TABLE 7
STEPWISE RESULTS OF SIGNIFICANT VARIABLES PREDICTING 
CRITERION. (VARIABLES 11-20)
S tanda rd  t  M ul t .  F
T a sk Variab le M ea n D e v . Corr . Value Corr. Value
VI 12 .500 .250 .674 6.  15 .942 5 5 .6 2
VIII 16 .735 .359 .766 CO 'v]
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STEPWISE REGRESSION ON ALL 
SIGNIFICANT VARIABLES
TABLE 8
Task Variable M ean
Standard
D ev . C o r r .
t
Value




I 1 .412 .507 .506 6 .0 8 .996 119.05
2 .412 .507 .492 4 .2 7
III 5 .765 .437 .520 7 .1 3
IV 7 . 765 .437 .487 3 .5 8
8 .941 .2 43 .656 5 .0 2
V 9 .559 .300 .593 3 .7 5
VI 12 .500 . 250 .674 1 .19
VIII 16 .735 .359 .766 3 .8 3
TABLE 9
STEPWISE REGRESSION ON FOUR MOST 
SIGNIFICANT VARIABLES
" s t a n d a rd f M ui t . F
Task V ar iab les  M ea n D ev . Corr . Value Corr Value
I 1 .412 .507 .506 3 .6 0 .967 4 3 .4 7
2 .412 .507 .492 3 .4 2
III 5 .765 .437 .520 6 .5 0
IV 8 .941 .243 .65 6 7 .7 8
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STEPWISE ORDER OF SIGNIFICANCE OF VARIABLES 
FROM PREDICTION OF CRITERION
TABLE 10
V ar iab le  M ul t ip le  Corr.  F .  Value
8 .66 11 .32
5 , 8 .90 3 0 .0 6
1, 5 , 8 .93 2 9 .7 1
1, 2 , 5 , 8 .97 4 3 .4 7
1, 2 , 5 , 8, 9 .98 4 4 .6 1
1, 2 , 5, 8, 9, 16 .99 6 3 .0 9
I , 2 , 5 , 7, 8, 9, 16 .995 129 .76
1, 2, 5 , 7, 8, 9, 12,  16 .996 119 .05
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MEAN, STANDARD DEVIATION AND CORRELATION FOR ODD 
VARIABLES (1ST TRIALS) PREDICTION OF CRITERION
TABLE 11
Variable M e a n
Standard
D e v . C o r r . t  Value M u l t .  Corr .  F Value
1 .412 .507 .506 4 .4 9 .997 9 7 .71
3 .6 4 7 .493 .802 4 .6 3
5 .765 .437 .520 0 .9 6
7 .765 .437 .487 4 .0 7
9 .559 .300 .593 1 .0 8
11 .471 .278 .712 3 .6 1  -
13 .8 2 4 .393 .685 3 .2 0
15 .471 .413 .253 2 .6 0
17 .941 .243 .656 1 .10
19 .824 .393 .320 1 .24
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STEPWISE REGRESSION ON ALL 
SIGNIFICANT ODD VARIABLES
TABLE 12
V ar iab le M ea n
S tanda rd  
D e v . C o r r . t  Value M ul t .  Corr . F Value
1 .412 .507 .506 4 .4 5 .994 149 .82
3 .647 .493 .802 8 .3 4
7 .765 .437 .487 4 .8 1
11 .471 .2 78 .712 8 .3 5
13 .824 .393 .685 7 .3 8
15 .471 .413 .253 4 .8 9
TABLE 13
MEAN, STANDARD DEVIATION AND CORRELATION FOR EVEN 
VARIABLES (2ND TRIALS) IN PREDICTION OF CRITERION
Variab le M ean
Standard  
D e v . Corr. t  Value M ul t .  Corr . F Value
2 .412 .507 .492 1 .5 4 .994 5 0 .2 7
4 .471 .515 .524 2 .2 8
6 .824 .393 .320 1 .80
8 .941 .243 .656 0 .6 8
10 .588 .318 .739 2 .8 4
12 .500 .250 .674 2 .0 7
14 .882 .332 .785 1 .7 9
16 .735 .359 .766 1 .63
18 .235 .437 .530 1 .60
20 .824 .393 .649 1 .82
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Var iab le M e a n D e v . C o r r . t Value M u l t . Corr . F Value
4 .471 .515 .524 4 .9 7 .985 7 1 .4 4
10 .588 .318 .739 3 .9 8
12 .500 .250 .674 2 .9 9
14 .882 .332 .785 7 .43
18 .235 .437 .530 3 .6 1
CHAPTER IV
DISCUSSION
G y m n a s t i c s  i s  a n  a r e a  w h e re  l i t t l e  s tudy  h a s  b e e n  co m p le ted ,  
w h e n  com pared  to o th e r  a r e a s  w i th in  the  f ie ld  o f  p h y s i c a l  e d u c a t io n .
The t r e m e n d o u s  i n c r e a s e  in l e v e l  of s k i l l s  and  v a r io u s  a p p a r a tu s  
now a v a i l a b l e  to th e  p h y s i c a l  e d u ca to r  d i c t a t e s  a n  u rgen t  need  for 
r e s e a r c h  in t h i s  a r e a .  I t  cou ld  th e re fo re  be  c o n s id e r e d  th a t  any  
r e s e a r c h  in  g y m n a s t i c  a c t i v i t i e s  may make a s i g n i f i c a n t  co n t r ibu t ion  
to th e  s i t u a t i o n .
From th e  co ac h e s '  po in t  of v i e w , a n  a c c u r a t e  t e s t  of t h i s  type  
w o u ld  b e  e x t r e m e ly  v a l u a b l e ,  a s  W e t t s t o n e  (1) p o in ted  o u t .  It w ould  
a l s o  be a v a lu a b l e  a id  to  the  g y m n a s t i c s  in s t r u c to r  in  many w a y s .
G y m n a s t i c  pe r fo rm ance  in v o lv es  many v a r i a b l e s . For exam ple ;  
s k i l l s  v a ry  in  the  ty p e s  of m u scu la r  c a p a c i t i e s  u s e d  -  s t a t i c  e n d u r a n c e ,  
d y n am ic  e n d u r a n c e ,  s t a t i c  s t r e n g th  and dy n am ic  s t r e n g t h .  Some s tu n t s  
may in v o lv e  more th a n  one  w i th in  a com bina t ion  of m u scu la r  c a p a c i t i e s .  
D e s i r a b l e  q u a l i t i e s  d i f fer  from e v e n t  to e v e n t .  No two p e o p le  a re  a l ik e  
in s t r u c t u r a l  m e c h a n ic s  .
This s tu d y  in d i c a t e s  t h e  com plex i ty  o f  th e  problem of m e asu r in g  
pe r fo rm ance  a b i l i t y .  Many v a r i a b l e s  m u s t  be  c o n s id e r e d  to r e c e i v e  an
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a c c u r a t e  v iew  of the  e s s e n t i a l  q u a l i t i e s  of g y m n a s t i c  p e r fo rm an ce .  
H o w ev e r ,  som e  method is n eed ed  to de f in e  t h e s e  v a r i a b l e s  to a  s e l e c t  
few in  o rde r  to r e a d i l y  c l a s s i f y  in d iv id u a ls  in to  fun c t io n a l  e d u c a t io n a l  
g r o u p i n g s .
The impor tan t  q u e s t i o n s  r e l a t e d  to  th i s  s tu d y  a re :  Did  c e r t a in  
i tem s  fa i l  to be  s ig n i f i c a n t  b e c a u s e  of the  method in w h ic h  they  w e re  
a d m i n i s t e r e d ?  Did th e y  fa i l  to be  s i g n i f i c a n t  b e c a u s e  th e y  m easu red  
q u a l i t i e s  w h ic h  a re  not impor tant  in  the  p re d ic t io n  of g y m n a s t i c  p e r ­
fo rmance  a b i l i t y ?
The i tem s  of l e a s t  s i g n i f i c a n c e ,  s u c h  a s  th e  b r id g e ,  h a n d s t a n d  
and  ro p e  c l im b ,  w e re  c o n s id e re d  to m e as u re  impor tant  q u a l i t i e s  of 
g y m n a s t i c  p e r fo rm an ce .  I t  a p p e a r s  t h e n ,  t h a t  th e  m e thods  of a d m in ­
i s t e r in g  the  t a s k s  is  the  p robab le  c a u s e  of the  i n s i g n i f i c a n t  r e s u l t s .  
For exam p le ;  t h e  rope c limb t a s k  may h ave  b e e n  more e f f e c t iv e  if  the  
l eg s  w e r e  not u s e d .  That would  e l im in a te  the  d i f f e r e n c e s  in  methods  
o f  em ploy ing  the  l e g s  to the  c l im b .  A d if fe ren t  s co r in g  c r i t e r io n  would  
then  be  e s t a b l i s h e d .
Another  fea tu re  of the  t e s t  t h a t  p o s e d  a problem w a s  th e  f a c t  th a t
m os t  of the  i tem s  w ere  sco red  by a  s u b j e c t i v e  d e c i s i o n  a s  to w h e th e r
or not th e  s u b j e c t  a c t u a l l y  a c h ie v e d  the  i tem c r i t e r ia  or no t .  For
exam ple ;  on  th e  e x t e n s i o n  p u s h - u p ,  the  s u b j e c t  w a s  to keep  h i s  arms
s t r a ig h t  w h e n  e x t e n s io n  a t  the  s h o u ld e r  took p l a c e  (e lev a t io n  of the
*
body from th e  m a t ) . A s l i g h t  f l ex ion  a t  the  e lbow cou ld  h a v e  b e e n
d i f f icu l t  to d e t e c t ,  e s p e c i a l l y  w h en  c e r t a in  in d iv id u a l s  may not have
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b e e n  a b l e  to  c o m p le te ly  ex ten d  the  e lbow for s t r u c tu ra l  r e a s o n s .
Summary
The r e s u l t s  of th i s  s tu d y  in d i c a t e  a v a r i e ty  of a p p r o a c h e s  to 
more e f f e c t i v e  u s e  of the  p ro p o sed  t e s t  u t i l i z in g  th e  i tem s  found to be  
s i g n i f i c a n t  p r e d ic to r s  of the  c r i t e r io n .  The i tem s  t h a t  f a i l e d  to be 
s i g n i f i c a n t  cou ld  be a d a p te d  or r e v i s e d .  The t e s t  cou ld  a l s o  i n c o r ­
p o ra te  new  i tem s  .
CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary
The p u rp o s e  of th e  s tu d y  w a s  to  i n v e s t i g a t e  t h e  p re d ic t io n  of 
g y m n a s t i c  pe r fo rm ance  a b i l i t y  by u s e  of a  t e s t  in s t ru m en t  c o n s i s t i n g  
of t e n  p e r fo rm an ce  i t em s  of two t r i a l s  e a c h .  A tum bl ing  and  a p p a r a tu s  
c l a s s  c o n s i s t i n g  of s e v e n t e e n  male  p h y s i c a l  e d u c a t io n  m ajors  w a s  
u s e d  a s  s u b j e c t s .  P re l im inary  r e s e a r c h  found th e  t e s t  to be  an a c c u r a t e  
m e a s u r e  o f  th e  p u rp o s e  i n t e n d e d .  D a ta  o b ta in e d  by an  a d d i t i o n a l  t e s t  
w e re  a n a l y z e d  by  m ul t ip le  r e g r e s s i o n  and s t e p w i s e  m ul t ip le  r e g r e s s i o n  
to d e te r m in e  t h e  m os t  u s e f u l  t a s k s  and t r i a l s  in  p red ic t in g  g y m n a s t i c  
pe r fo rm ance  a b i l i t y .  The r e s u l t s  i n d i c a t e d  s e v e r a l  m ethods  of u t i l i z in g  
c o m b in a t io n s  o f  v a r i a b l e s ,  th a t  w e re  s ig n i f i c a n t  a t  the  .01 l e v e l ,  to 
e s t a b l i s h  a r e l a t i o n s h i p  w i th  the  t e s t  c r i t e r io n .  The c h o ic e  of v a r i a b le s  
u s e d  cou ld  d e p e n d  upon  th e  p u rpose  of t e s t i n g .  If i tem s  of the  t e s t  w ere  
u s e d  for s c r e e n i n g  p u r p o s e s ,  a s  few a s  one  to  th ree  i tem s  could  be  i n ­
c l u d e d .  All s i g n i f i c a n t  i t ems could  be  u s e d  for a more co m p re h en s iv e  
g y m n a s t i c  pe r fo rm ance  a b i l i t y  m e a s u re .
C o n c lu s io n s
O n th e  b a s i s  of the  r e s u l t s  of  the  p i lo t  s t u d y ,  the  fo l lowing  r e s e a r c h
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h y p o t h e s i s  w a s  a c c e p t e d .  There is  a  r e l a t i o n s h ip  b e tw e e n  s c o r e s  of the  
s u b j e c t s  and  g y m n a s t i c  performance  a b i l i t y .
The s e c o n d  null  h y p o th e s i s  w a s  a c c e p t e d  a s  fo l low s :  There  is  no 
s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  s c o r e s  o b ta in e d  on  s e l e c t e d  v a r i a b l e s  and 
s c o r e s  o b t a i n e d  on  th e  t o t a l  t e s t  b a t t e ry .
I t  w a s  c o n c lu d e d  th a t  v a r ious  i t ems and  t r i a l s  could  be  u s e d  in 
d i f f e r en t  co m b in a t io n s  a s  d e s i g n a t e d  by  th e  p u rp o s e s  of t e s t  u s e .
Recommendat ions
This  i n v e s t i g a t o r  recom m ends  th a t  the  i tem s  found s i g n i f i c a n t  be  
u t i l i z e d  for fu r the r  t e s t i n g .  A la rge r  s am p le  could  be  u s e d  to  fu r ther  
s u b s t a n t i a t e  th e  r e s u l t s .
I t  i s  a l s o  recom m ended  th a t  the  t a s k s  t h a t  f a i l e d  to m ee t  th e  
c r i t e r i a  for d i s c r im in a t io n  a t  t h e  .01 l e v e l  be r e v i s e d .
F u r the r  i n v e s t i g a t i o n s  of o b j e c t i v i t y ,  r e l i a b i l i t y  and v a l id i t y  of a 
r e v i s e d  t e s t  a re  a l s o  n e e d e d .
The r e v i s e d  t e s t  could  th e n  be a d m in i s t e r ed  w i th in  t h e  tum bl ing  
and  a p p a r a t u s  c l a s s e s  a t  the  beg inn ing  of e ac h  s e m e s t e r .  This w ou ld  
be  a n  i n d i c a t i o n  of t h e  g y m n a s t i c  pe rform ance  a b i l i t y  of the  s t u d e n t s . 
R esu l t s  of  th i s  type  cou ld  t h e n  be  u s e d  for hom ogeneous  or h e t e r o ­
g e n e o u s  g ro u p in g ,  to  po in t  ou t  w e a k  and s t rong  s t u d e n t s ,  to e s t a b l i s h  
c l a s s  norms of pe r form ance  a b i l i t y ,  or to s c r e e n  a b i l i t y  l e v e l s  for 
p l a c e m e n t  in to  b e g in n in g ,  in te rm ed ia te  or a d v a n c e d  c l a s s e s .
C e r t a i n  i tem s  of the  t e s t  could  be fu r ther  i n v e s t i g a t e d  and  u s e d  
a s  a s h o r t  form s c r e e n i n g  d e v i c e .
APPENDIX A
TEST ITEM DESCRIPTIONS
1. E x t e n s io n  p u s h - u p : The s u b j e c t  l i e s  on a m at  in a prone  p o s i t i o n .
The to e s  a r e  d o r s i  f l e x e d ,  trunk and  legs  h e ld  r i g i d ,  arms co m p le te ly  
f l e x e d  a t  t h e  sh o u ld e r s  ( s t re tched ) ,  forearms ex ten d e d  a t  the  e lbow s  
an d  pa lm s  of t h e  hands  f la t  on th e  m a t .  The body i s  r a i s e d  off the  mat 
by  p u s h in g  downward  w i th  the  h an d s  . The r a i s e d  p o s i t i o n  i s  he ld  
m om en ta r i ly  (one second)  w i th  th e  e lbow s  s t r a i g h t .  Two t r i a l s  are  
g i v e n .  Each  t r i a l  is s co r ed  a s  one  po in t  for s u c c e s s f u l  a c c o m p l i s h ­
m en t  of  th e  t a s k .  If  the  c r i t e r ia  a re  not a c h i e v e d ,  no s co r e  is  g iv e n .
T o ta l  s c o r e  for s u c c e s s f u l  a c h ie v e m e n t  of the  c r i t e r ia  on both  t r i a l s  is  
two p o i n t s .
2 .  S q u a t  e x t e n s i o n : The s u b j e c t  a s s u m e s  a  s q u a t  p o s i t i o n  w i th  the  
k n e e s  t o g e t h e r ,  palms of  the  hands  f la t  on the  m a t ,  h an d s  app ro x im a te ly  
s h o u ld e r  w id th  a p a r t  and the  b a s e  of the  h an d s  no-fur ther  th a n  one  foot 
in  front o f  th e  t o e s .  The s u b j e c t  e x ten d s  the  l eg s  a t  th e  k n e e s  a s  far
a s  p o s s i b l e  keep ing  the  palms f la t  on the  m a t .  The l e g s  m us t  be  com ­
p l e t e l y  e x te n d e d  momentar i ly  (one second)  , w i th  th e  pa lms  f la t  on the  
m at  for a s c o r e .  Two t r i a l s  a re  g iven  a t  one  po in t  e a c h .  If  the  c r i t e r ia  
a re  no t  a c h i e v e d  no s c o r e  i s  g iv en .
3 .  Bridge (back b end ) : The s u b j e c t  l i e s  on the  floor  in a s u p in e  pos i t ion .  
The l e g s  a re  f l e x e d  a t  the  h ip s  and  k n e es  un t i l  the  f e e t  a re  f la t  on the  mat,
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c lo s e  to  th e  b u t t o c k s .  The h an d s  a re  p l a c e d  c l o s e  to the  sh o u ld e r s  
w i th  th e  pa lm s  of the  h a n d s  f la t  on the  m a t .  The h ip s  a re  th e n  pushed  
a s  h ig h  a s  p o s s i b l e ,  the  b a ck  is  a rc h ed  and  the  arms a re  e x te n d e d  a t
\
the  e lb o w s  u n t i l  they  a re  s t r a i g h t .  The f e e t  a re  h e ld  s t a t i o n a r y  and 
f la t  o n  th e  m a t .  The b r idge  p o s i t i o n  i s  he ld  m om enta r i ly .  All c r i te r ia  
must be  a c h i e v e d  for a s c o r e .  Two t r i a l s  a re  g iv e n  a t  one  po in t  e a c h .
4.  H a n d s t a n d : Two l i n e s  a re  drawn or t a p ed  on  a mat p l a c e d  a d j a c e n t  
to a  f l a t  u n o b s t r u c t e d  w a l l .  One l in e  is  one  foot  from and  p a r a l l e l  to 
the  w a l l .  The s e c o n d  l ine  is  two f e e t  from th e  w a l l .  The s u b j e c t  p l a c e s  
the  pa lm s  o f  t h e  h an d s  f l a t  on the  mat b e tw e e n  th e  two l i n e s  . He th e n  
k icks  bo th  l e g s  upward  toward  the  w a l l  in  an y  m anner  of h i s  c h o i c e .
The body i s  e l e v a t e d  to a v e r t i c a l  h a n d s ta n d  p o s i t i o n .  The f e e t  a re  
p l a c e d  a g a i n s t  t h e  w a l l  in order  to m a in ta in  a  b a l a n c e d  h a n d s t a n d  
p o s i t i o n .  The l e g s  may be ben t  in  any  m anner  a s  long a s  t h e  s u b j e c t  
m a in ta in s  a  b a l a n c e d  p o s i t i o n  over  the  hands  . The b a l a n c e d  p o s i t i o n  is  
m a in ta in ed  for th ree  s e c o n d s  for a s c o r e  of one  p o in t .  Two t r i a l s  are  
g iven  a t  o n e  po in t  e a c h .
5 .  Bar s n a p : The s u b j e c t  s t a n d s  fac ing  a h o r iz o n ta l  bar th a t  h a s  b e en  
a d j u s t e d  to  s h o u ld  h e ig h t .  The hands  a re  p l a c e d  on the  ba r  w i th  the  
palms dow nw ard  (overhand g r i p ) . The s u b j e c t  jumps  upward  to a momen­
ta ry  su p p o r t  p o s i t i o n  over  the  hands  w i th  the  arms s t r a i g h t .  As the  
trunk drops  b ackw ard  and downward the  l e g s  a re  r a i s e d  forward to a 
p ike  p o s i t i o n .  The p ike  p o s i t i o n  is  m a in ta in ed  w i th  the  f e e t  c l o s e  to
the  b a r  th roughou t  th e  sw ing  downward and  forward under  th e  ba r .  At the
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p e a k  of t h e  fo rward  sw ing  the  l e g s  a re  th r u s t  upward  and  forward  and  the  
ba r  is  r e l e a s e d  by the  hands  fo l lowing a q u ic k  p u sh  from th e  s h o u l d e r s .  
The o b j e c t i v e  i s  to  t r a v e l  a s  far forward from the  ba r  a s  p o s s i b l e .
1•>
Scor ing  i s  a c c o m p l i s h e d  by th e  p la c e m e n t  of two l i n e s  d raw n  p a r a l l e l  
to  th e  h o r i z o n t a l  ba r  on th e  l an d in g  s u r f a c e .  O ne  l ine  i s  th re e  f e e t  fo r­
w a rd  from th e  poin t  d i r e c t ly  b e n ea th  the  b a r .  The s e c o n d  l in e  is  f ive  
f e e t  fo rward  from the  po in t  be low th e  b a r .  One poin t i s  s c o r e d  for 
l a n d in g  b e y o n d  the  s e c o n d  l i n e .  Landing b e tw e e n  the  th ree  foot and  
f iv e  fo o t  l i n e s  s c o r e s  0 .5  p o i n t s .  Landing sho r t  of th e  th r e e  foot l ine  
r e s u l t s  i n  a  z e r o  s c o r e .  Two t r i a l s  a re  g iv e n .
6 .  S t r a i g h t  l e g  r a i s e : The s u b j e c t  jumps to  a hang  from a h igh  h o r i ­
z o n t a l  b a r  (approx im ate ly  8 ' ) .  The hands  a re  p l a c e d  on th e  bar in a 
r e g u l a r  o r  o v e rh a n d  g r ip .  The l e g s  a re  he ld  a s  s t r a ig h t  a s  p o s s i b l e  
t h ro u g h o u t  t h e  t a s k .  The h ip s  a re  f lexed  a s  t h e  f ee t  a re  r a i s e d  upward  
in  a n  a t t e m p t  to  touch  the  b a r .  E x te n s io n  of the  arms a t  th e  sh o u ld e r s  
is  p e r m i t t e d .  Swing of the  body or f l ex ed  e lbow s  a re  not p e rm i t ted .
If t h e  s t r a i g h t  l e g s  a re  r a i s e d  ab o v e  a h o r i z o n ta l  p o s i t i o n  t h e  s u b j e c t  
s c o r e s  0 . 5  p o i n t s .  If  th e  l eg s  a re  he ld  s t r a ig h t  a t  the  k n e e s  and  th e  
ba r  i s  t o u c h e d  by the  f e e t ,  a n k le s  or lower  l e g s  (below knee)  one  poin t  
is  s c o r e d .  If the  s u b j e c t  to u c h e s  the  b a r ,  but th e  l e g s  a re  b e n t  he  is  
s c o r e d  0 . 5  a s  long  a s  the  l egs  w e re  s t r a ig h t  beyond  th e  h o r iz o n ta l  
p o s i t i o n .  Two t r i a l s  a re  g iv en .
7.  S k in  t h e  c a t : The s u b j e c t  jumps to a hang  from th e  s t i l l  r ings
(ap p ro x im a te ly  8 f e e t  high) . The s u b j e c t  then  r a i s e s  the  l e g s  forward
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w i th o u t  s w i n g in g .  The l e g s  a re  r a i s e d  upw ard ,  in a tu c k  p o s i t i o n ,  
through a n  in v e r te d  han g  p o s i t i o n ,  th e n  low ered  rea rw ard  to a s t r e t c h e d  
rea r  h a n g in g  p o s i t i o n  w i th  the  a n g le  b e tw e e n  the  arms and  trunk g re a te r
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t h a n  n i n e ty  d e g r e e s .  The s u b j e c t  t h e n  e l e v a t e s  the  h ip s  and  legs  
th rough  th e  in v e r ted  han g  p o s i t i o n  and  re tu rns  to  th e  s t a r t in g  p o s i t i o n  
w i th o u t  r e l e a s i n g  the  grip  on the  r i n g s .  The s u b j e c t  m us t  e x e c u t e  the  
t a s k  by  p a s s i n g  th rough  th e  inve r ted  hang  p o s i t i o n  from bo th  d i r e c t i o n s .  
Two t r i a l s  a r e  g iv en  a t  one  poin t e a c h .
8.  P a r a l l e l  ba r  hops :  The s u b j e c t  jumps to a s t r a ig h t  arm suppor t  
p o s i t i o n  on  the  end  of  the  p a ra l l e l  bars  f ac ing  th e  a p p a r a tu s  . A s t o p ­
w a tc h  i s  s t a r t e d  a s  the  s u b j e c t  b eg ins  to hop the  l en g th  of th e  ba rs  
(11.5 f e e t ) .  Both hands  a re  moved s im u l t a n e o u s ly  in  a h o p - l i k e  
f a s h i o n .  The s to p w a tc h  is  s to p p ed  w h e n  the  s u b j e c t ' s  f e e t  to uch  the  
mat b ey o n d  the  far end of the  b a r s .  If the  s u b j e c t ' s  t ime is  four s e c o n d s  
or l e s s  one  po in t  is s c o r e d .  If the  t ime of th e  s u b j e c t ' s  pe r form ance  is 
b e tw e e n  four and  s ix  s e c o n d s  he  is  a w arded  0 .5  p o i n t s .  A t ime of s i x  
s e c o n d s  or more s c o r e s  ze ro  p o i n t s .  Two t r i a l s  a re  g iv e n .
9.  D ip s  on  th e  p a r a l l e l  ba rs :  The s u b j e c t  b e g in s  in a  s t r a ig h t  arm s u p ­
port  p o s i t i o n  on  th e  end of the  p a ra l l e l  b a r s .  He low ers  th e  body d o w n ­
w ard  a s  far a s  p o s s i b l e .  The arms a re  t h e n  e x ten d e d  a t  the  e lbow s  as  
the  s u b j e c t  p u s h e s  upward  to the  s t a r t in g  p o s i t i o n .  The e x e r c i s e  is  
r e p e a t e d  r a p id ly  w i th o u t  s w in g in g .  If the  s u b j e c t  performs a  minimum of 
e ig h t  r e p e t i t i o n s  c o r rec t ly  he s c o r e s  one  p o in t .  The s u b j e c t  co n t in u es  
to perform th e  e x e r c i s e  beyond  e ig h t  r e p e t i t i o n s  a s  h is  s e c o n d  t r i a l .  If
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the  s u b j e c t  performs a  t o t a l  of f i f t e e n  r e p e t i t i o n s  c o r re c t ly  h e  s c o r e s  two 
p o i n t s .  The two t r i a l s  c o n s i s t  of con t inuous  r e p e t i t i o n s  -  no r e s t  is
a l lo w e d  b e t w e e n  t r i a l s  . ,\
10.  Rope c l i m b : A c l im bing  rope  is  marked a t  s i x t e e n  and  tw e n ty  f e e t  
from the  f loo r  w i th  a t a p e  l ine  or o the r  v i s i b l e  m a te r i a l .  The s u b j e c t  
s t a r t s  in  a  s t a n d i n g  p o s i t i o n  w i th  the  h a n d s  g ra sp in g  the  r o p e .  He jumps 
upward  an d  b e g in s  c l im bing  th e  rope  u s in g  th e  f e e t  in an y  method of h i s  
c h o i c e .  The s u b j e c t  c l imbs  the  rope  a s  f a s t  a s  p o s s i b l e  for tw e lv e  
s e c o n d s  from the  t im e  the  f ee t  l e a v e  th e  f loo r .  If the  c l im ber  to u c h e s  
the  t w e n ty  foo t  mark in  tw e lv e  s e c o n d s  or l e s s  he  r e c e i v e s  two p o i n t s .
If he t o u c h e s  or p a s s e s  the  s i x t e e n  foot  mark in  tw e lv e  s e c o n d s  or l e s s  
he  s c o r e s  o n e  p o in t .  If no po in ts  a re  s c o r e d  by the  s u b j e c t  a s e c o n d  
c h a n c e  i s  g i v e n .  S u b je c t s  who  s c o r e  one  or two po in ts  on  the  o r ig in a l  
a t t e m p t  a re  no t  g iv e n  a  s e c o n d  a t t e m p t .  They a re  s c o r e d  a s  one  poin t 
on t h e  f i r s t  t r i a l  or one  poin t for two t r i a l s , dep en d in g  upon  h e ig h t  
a c h e i v e d  in  tw e l v e  s e c o n d s .
APPENDIX B
TABLE 15
OBJECTIVITY OF THE TEST
Rank 1 Rank 2 d d2
1 1 0 0
2 4 2 4
3 2 1 1
4 3 1 1
5 5 . 5 .5 .25
6 5 . 5 .5 .25
7 11 4 16
9 7 .5  . 1 .5 2 .0 5
9 11 2 4
9 13 4 16
11 7 .5 3 . 5 11 .25
12 11 1 1
13.5 9 4 .5 2 0 .2 5
13 .5 14 .5 .25
15 15 0 0
16 16 0 0
17 17 0 0
18 18 0 0
19 20 1 1
20 19
6 £ d 2
1 1
2 d 2 = 7 9 .3
Spea rm an  ran k  d i f f e r en c e  = r s = 1 -  N 3-  N 
6 (79. 3)
= 1 -  8000 - 20
4 7 5 .8
= 1 -  7980
= 1 -  .0596




RELIABILITY OF THE TEST
t .  1
Rank 1
t .  2 
Rank 2 d
1 1 0 0
2 3 1 1
3 6 3 9
4 3 1 1
5 3 2 4
6 7 1 1
7 10 .5 3 .5 11.25
9 5 4 16
9 12 .5 3 .5 11.25
9 9 0 0
11 15.5 4 .5 2 0 .2 5
12 8 4 16
1 3 .5 12.5 1 1
13 .5 14 .5 .25
15 10.5 4 .5 2 0 .25
16 17 1 1
17 18 1 1
18 15 .5 2 .5 6 .2 5
19 20 1 1
20 19 1 1
N = 20 Sfd2 = 122 .50
6 t d 2
r s = 1 -  N 3 -  N
6 (122.5)
= 1 -  8000 -  20
7 3 5 .0
= 1 -  7980
= 1 -  .0921
r s = +- 91
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TABLE 17
VALIDITY OF THE TEST
Sk i l l  t .  
Rank 1
t .  1
Rank 2 d d 2
1 1 0 0
2 9 7 49
3 5 2 4
5 . 5 12 6 .5 4 2 .2 5
5 . 5 4 1 .5 2 .0 5
5 . 5 15 9 . 5 9 0 .2 5
5 . 5 2 3 . 5 1 1 .25
8 6 2 4
9 7 2 4
10 13.5 3 . 5 11 .25
11 3 4 16
12 20 8 64
13 9 4 16
14 17 3 9
15 16 1 1
16 13.5 2 .5 6 .2 5
17 9 8 64
18 18 0 0
19 11 8 64
20 19 1 1
N = 20 2 2 d 2 
6 £ d Z
= 4 6 3 .3 0
r s = 1 -  N 3 -  N
6 (463.30) 
-  1 -  8000 -  20
2 7 7 9 .8 0  
= 1 -  7980
= 1 -  .3482
rs = + .65
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TEST ITEM DESCRIPTIVE VALIDITY
TABLE 18
Item # Item Name Primary C r i te r ia  M e a s u re d
1. E x te n s io n  p u s h - u p G e n e ra l  s t r e n g th  of the  a rm s ,  s h o u ld e r s ,  
s h o u ld e r  g i r d l e , t runk  f l e x o r s ,  hip 
f lexo rs  , and  leg  e x t e n s o r s  .
2. S qua t  e x t e n s i o n H am str ing  f l e x ib i l i t y .
3 . Back bend (bridge) Trunk and  s h o u ld e r  f l e x ib i l i t y .
4. H a n d s ta n d Balance  and k i n e s t h e t i c  a w a r e n e s s .  
M in im al  s t r e n g th  in a n  in v e r ted  
suppor t ing  p o s i t i o n .
5 . Bar snap C o o rd in a t io n ,  t iming and  leg  th ru s t  
(hip ex ten s io n )  .
6. S t ra igh t  leg  r a i s e S ta t i c  leg  e x t e n s i o n  s t r e n g th ,  dynam ic  
abdom ina l  and  hip  f lexor  s t r e n g t h ,  
s h o u ld e r  e x t e n s i o n  s t r e n g th ,  h am s t r ing  
an d  lower  b a ck  f l e x ib i l i t y .
7. Skin  the  c a t Shou lder  g i rd le  f l e x ib i l i ty  and dynam ic  
s t r e n g t h .
8. P a ra l l e l  bar hops 
(timed)
C o o rd in a t io n  and  t iming . Arm and  
s h o u ld e r  s t r e n g t h ,  c a tc h  and  th r u s t  power 
in  a suppor t  p o s i t i o n .
9. D ips  on the  
p a r a l l e l  ba rs
D ynam ic  s t r e n g th  a n d / o r  m u s c u la r  
e n d u ra n ce  of the  arm e x te n s o r s  and  
s h o u ld e r  a d d u c t o r s .
10. Rope climb 
(timed)
D ynam ic  s t r e n g th  a n d / o r  m u scu la r  
e n d u ra n c e  of the  arm f l e x o r s ,  sh o u ld e r  
e x t e n s o r s ,  hand  g r ip ,  and  g e n e r a l  body 
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